























































g  = Gravitationalacceleration
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6  5x1019 50 0.9 Ne PRL83,737
(1999)
20 1012 5x1019 50 1.0 A1 PRL84,670
(2000)
Rutherford
Lab 420  5x10
19 50 1.0 Pb PRL
85,1654
(2000)
1.5 1010 3x1016 1 0.4 A1 PRL
84,4106
(2000)UofMich
10  6x1018 4 0.4 Cd APS-DPP
(2000)
LLNL 50 1010 1x1020 60 0.4 PRL85,
2945
(2000)






















































































  i) ParticlePopulation = 6x1014 
  ii) MeanEnergy  = 5.3MeV
  iii) BeamEnergy  = 500J
2. LaserBeam
  i) Wavelength  ≈ 1µm
  ii) PulseLength  = 500fs
  iii) Intensity  = 3x1020W/cm2
  iv) Energy  = 1kJ
  v) Power  = 1Petawatt
3. Target
        i) Material  = GoldFoil
        ii) Thickness  = 125µm
        iii) FocalSpotRadius  = 9µm
4. LAPPSPropulsionSystem
  i) RepRate  = 1kHz
  ii) SpecificImpulse  = 3.2x106s
  iii) Thrust  = 3.1x10-2N
  iv) NuclearSystem  = 1MW









































































































































































































































( ) ( )mcmWxao µλ/105.8 22110 Ι= −  (5)



withIandλdenotingrespectivelythe
intensityandwavelengthofthelaser.Of
course,ejectingmoreparticlesatalower
energymayalsobeachievedby
loweringtheintensitywhichforafixed
focalspotareameanslowerlaserpower.
Theotherapproachtothrust
enhancementliesinthereprateatwhich
thesystemoperates.Wehavealready
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notedthatkilohertzrepratesonthelaser
sidehavealreadybeenachievedand
theyarequiteadequateforapropulsion
systemaswassuggestedintheLAPPS
ofTable2.Theremainingparameters,
however,werebasedonsolidtargetsand
itisnotclearwhethersuchtargetscanbe
fedintoareactionchamberatsucha
rate.Thismaybeachievableandifso,
wecanraisetheratefurtherwhile
securingthecollimation,brightness,etc.,
oftheemergingparticlebeam.Since
laserproducedandacceleratedplasma
liesattheheartofthispropulsion
approach(duetoitsrelativelylowcost),
itissomewhatlimitedbytheemissionof
debris(13)whichmaydamagesensitive
componentspositionedclosetothe
source.Ithasbeensuggestedthatthis
debrisemissioncanbeloweredseveral
ordersofmagnitude(14),oreven
eliminated(15)withamicroscopicliquid-
droplettargetsystem.Ithasalsobeen
pointedoutsuchatargetfeatureshigh
fluxandbrightness;allowslongtime
operationwithoutinterruption;and
providesfreshtargetmaterialathigh
rates,thusallowingtheuseofhigh-
repetition-ratelasers.

Conclusion
Wehavepresentedinthispaperanovel
propulsionsystembasedonrecent
successfulexperimentsshowingthe
effectiveutilizationofultrafastlasersin
acceleratingchargedparticlesto
relativisticspeeds.ALAPPSdevice
basedonpresent-dayexperimentsis
foundtobecapableofproducing
specificimpulsesofseveralmillion
secondsalbeitatmoderatethrusts.It
can,nonetheless,performinterstellar,
roboticfly—bymissionsinahuman’s
lifetime,butrequiressizable
enhancementofthrusttocarryoutfast
mannedmissionswithinthesolar
system.Itwillhowever,requirea
nuclearpowersysteminthemegawatt
rangetodriveit,butsuchspacereactors
couldwellbedevelopedinthenear
futuregivenNASA’snewspacenuclear
powerinitiative.Waysofincreasing
thrustinLAPPShavealsobeen
suggestedandtheyinclude,amongother
things,theuseofliquiddropletjet
targets,whichcouldinprinciple,allow
fornearsteadystateoperationofthis
propulsionsystem.
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